The aim of this study was to compare the incidence of paraesthesiae during spinal needle insertion in a needlethrough-needle combined spinal-epidural (CSE) versus a single-shot spinal (SSS) technique. Eighty-nine women presenting for elective caesarean section at a tertiary referral obstetric unit were randomized to receive either needlethrough-needle CSE or SSS. Equipment used was a 16 gauge/26 gauge combined spinal-epidural kit and a 26 gauge pencil-point spinal needle with introducer (both Sims Portex, Australia) The presence and distribution of paraesthesiae was recorded by an observer at spinal needle insertion and again on day one postoperatively. There were three failures to perform the intended block. One patient was lost to follow-up at postoperative day one.
The use of combined spinal epidural (CSE) anaesthesia for elective caesarean section was first described by Brownridge 1 in 1981. It has become popular for anaesthesia for caesarean section, because the epidural component allows modification of the spinal block following insertion. The combined technique can be performed as either a needlethrough-needle or separate needle technique. The separate needle approach involves subarachnoid block, with epidural catheter placement through a different needle. The needles may be placed at a single 1 or separate vertebral interspaces 2, 3 .
Needle-through-needle CSE is commonly used for caesarean section. The epidural needle is sited and a fine gauge spinal needle is passed through it to perform subarachnoid block. The spinal needle is then withdrawn and the epidural catheter threaded.
Needle-through-needle CSE is quicker to perform and has better patient acceptance than the separate interspace technique 4 .
The incidence of paraesthesiae reported with spinal needle insertion in needle-through-needle CSE varies. In a comparison of four separate needlethrough-needle CSE kits, Herbstman et al 5 found an incidence of paraesthesiae between 16.5% and 29%. CSE kits with longer spinal needles (a greater length of spinal needle protruding beyond the tip of the epidural needle at maximal insertion) are associated with a higher incidence of paraesthesiae than those with shorter spinal needles. However, a recent study 6 shows that longer spinal needles in needle-throughneedle CSE result in a higher rate of success of obtaining cerebrospinal fluid.
The reported incidence of paraesthesiae with singleshot spinal tends to be lower than that for needlethrough-needle CSE. A retrospective review of spinal anaesthesia for genitourinary and orthopaedic surgery 7 reported an incidence of paraesthesiae of 6.3%.
The study aim was to compare, in a randomized trial, the incidence of paraesthesiae on spinal needle insertion for needle-through-needle CSE versus single-shot spinal (SSS) anaesthesia.
MATERIALS AND METHODS
Hospital Ethics Committee approval was obtained prior to study commencement. The sample size was calculated at forty-six in each group using the formula for a two-sided comparison of proportions 8 . Assumptions made were α 0.05, β 0.20 and effect size 20% (the expected incidences of paraesthesiae was 25% for the needle-through-needle CSE group and 5% for SSS).
Women presenting for elective caesarean section were consented by their anaesthetist at the preoperative visit. Exclusion criteria included failure to obtain consent, an emergency procedure and a contraindication to neuraxial block. Randomization was via computer generated number sequence and allocation via sealed envelope. Patients were randomized immediately prior to the neuraxial block to receive either needle-through-needle CSE or SSS anaesthesia. Participating anaesthetists received information on the conduct of the study at a departmental meeting prior to commencement. Staff information, study consent forms and data entry forms were obtained from a central location within the obstetric theatres.
Portex (Sims Portex, Australia) equipment was used for both the needle-through-needle CSE and SSS block. Local anaesthetic (5 ml 1% lignocaine) was infiltrated prior to needle insertion for neuraxial block. A 16 gauge epidural/26 gauge spinal (nonlocking) kit was used to perform CSE anaesthesia. The epidural space was located at L3-4 or L4-5 with the choice of method used to locate the epidural space (loss of resistance to air or saline) left to the anaesthetist performing the procedure. The 26 gauge pencil-point spinal needle was inserted through the epidural needle until dural penetration was appreciated. A hyperbaric 0.5% bupivacaine plus opioid mixture was injected, the spinal needle removed and the epidural catheter inserted. The SSS block was performed using a 26 gauge pencil-point spinal needle inserted via an introducer. A midline approach was used for all patients. The patient position during block insertion (i.e. sitting versus lateral) was according to the preference of the anaesthetist.
During the procedure, an observer questioned the patient about the presence and distribution of paraesthesiae during spinal needle insertion. Paraesthesiae were defined as evoked abnormal sensations. The observer recorded the presence or absence of paraesthesiae and whether the patient experienced back pain at the site of needle insertion during the procedure, to distinguish this from paraesthesiae. Only paraesthesiae with spinal needle insertion, and not with epidural needle or epidural catheter insertion, were recorded as a positive result. The grade of anaesthetist was classified as follows: consultant (with many years of experience in obstetric anaesthesia), training registrar (with between one and five years experience) and non-training registrars (with between three months and one year's experience). Non-training registrars had continuous one-on-one consultant supervision. Training registrars had either a consultant in the same theatre or a supervising consultant in the operating theatre complex.
Although initially it was intended that the observer be blinded, it proved impossible to conceal the method of neuraxial block from the observer. Several different anaesthetists acted as observer during the study.
Patients were reviewed on the first postoperative day and were asked about the presence of paraesthesiae or other neurological symptoms.
Data was analysed on an "intention to treat" basis. Student's unpaired t-test was used to analyse demographic data and the Chi-squared test of proportions was used for non-parametric data. Logistic regression was used to assess the influence of demographic characteristics (i.e. age, weight and height) on the incidence of paraesthesiae and back pain. A P value <0.05 was considered to be significant.
RESULTS
Eighty-nine women were randomized during the period July 2001-March 2002 (n=46 CSE and n=43 SSS group). There was one failure to perform needlethrough-needle CSE due to repeated intense paraesthesiae with epidural needle insertion. This woman received a subarachnoid block without paraesthesiae and was analysed as a negative in the needle-throughneedle CSE group. There were two failures to achieve subarachnoid block in the SSS group. One patient received a needle-through-needle CSE and the other a general anaesthetic. Neither experienced paraesthesiae at the time of spinal needle insertion. One patient (from the CSE group) was lost to follow-up at the day one visit.
Demographically, the two groups were matched for age and height. The mean weight in the SSS group was significantly greater than that in the CSE group, due to a number of patients whose weight exceeded 100 kilograms randomized to receive SSS anaesthesia.
Seventeen of forty-six patients (37%) in the CSE group experienced paraesthesiae during spinal needle insertion. This compared to four of forty-three patients (9%) in the SSS group (P=0.002). Logistic regression analysis was used to assess whether age, weight or height influenced the incidence of paraesthesiae in either group. After adjusting for age, weight and height, there was still a significant difference in the proportion of patients in the two groups experiencing paraesthesiae. The incidence of localized back pain at the time of needle insertion was approximately 20% in each group.
The incidence of paraesthesiae for each grade of operator (i.e. consultant, training registrar and nontraining registrar) was calculated for both groups. There was no significant difference in the incidence of paraesthesiae (Table 2 ).
There were no reports of paraesthesiae or neurological deficit at the day one visit.
DISCUSSION
In this study there was a significantly higher incidence of paraesthesiae with spinal needle insertion in needle-through-needle CSE (37%) versus SSS anaesthesia (9%). This result remained significant adjusting for height, weight and age. The incidence of paraesthesiae did not differ with the grade of anaesthetist performing the neuraxial block, although small numbers in each grade meant that the power to detect a difference was low.
The incidence of paraesthesiae with spinal needle insertion in this study was higher than previously reported 5 . This may have been because the symptom was sought by direct questioning by the observer at the time of neuraxial block. Also, in the CSE kit used, the spinal needle protrudes 15 mm beyond the tip of the epidural needle at maximum insertion. This is longer than some other CSE kits available and could have contributed.
Advancement of the spinal needle in the needlethrough-needle CSE should cease upon dural puncture. However, dural puncture may be difficult to appreciate in the needle-through-needle technique 9 . It has been suggested that slow advancement of the spinal needle with prior removal of the stylet may improve recognition of dural puncture in needlethrough-needle CSE 10 . Joshi and McCarroll 11 found that the ability to feel dural puncture in needlethrough-needle CSE was improved by use of an epidural needle with an aperture at its curved tip ("back-eye").
There are several possible reasons for the higher incidence of paraesthesiae during spinal insertion in needle-through-needle CSE. Failure to appreciate dural puncture during spinal needle insertion may have resulted in greater protrusion of the spinal needle from the tip of the epidural needle, as demonstrated by Hoffmann et al 12 units 15 did not find a difference in the incidence of neurological deficit following CSE or SSS block, although the authors recognized the limitations of such surveys and emphasised that a randomized study was required to investigate this further. There were a number of limitations with this study. Although it was intended that the observer be blinded to the technique, this was not achieved. It is possible that the results obtained may have been influenced by observer bias. There were several different observers during the study. This could have led to variability in interpretation of symptoms reported by the patients. The authors anticipated this and attempted to minimize it by staff education. Patients were asked to describe the quality and distribution of abnormal sensations, in order to differentiate paraesthesiae from localized back pain. The effect of different anaesthetic practice was not taken into account. There was no consideration of whether patient positioning (i.e. sitting or lateral) during neuraxial block influenced the incidence of paraesthesiae. There was no control for use of air versus saline for location of the epidural space in the CSE technique. Finally the study was underpowered to detect any difference in the incidence of paraesthesiae based on grade of anaesthetist.
The overall incidence of paraesthesiae with needlethrough-needle CSE may have been under-estimated in this study. The observer recorded a positive result only if paraesthesiae occurred upon spinal needle insertion. Thus one case of intense paraesthesiae with epidural needle insertion was analysed as negative. Potential cases of paraesthesiae with epidural catheter placement during CSE were not recorded. Casati et al 4 reported an incidence of paraesthesiae of 10% with epidural catheter placement in needlethrough-needle CSE technique.
This study was performed in a busy obstetric anaesthetic unit. Standard anaesthetic practices for that unit were employed and the results should be able to be generalized to the wider anaesthetic community. We found a much higher incidence of paraesthesiae with spinal needle insertion with needle-throughneedle CSE than with single-shot spinal anaesthesia. This has clinical significance and methods to reduce paraesthesiae should be investigated.
